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^ (54) Title: COMPOSITION FOR FORMING ANTIREFLECTION FILM FOR LITHOGRAPHY 



$ (54) 



2 i. (57) Abstract: A composition for forming an antireflection film, which comprises a compound, an oligomer or a polymer com- 
prising a trlazine-trione moiety having a hydroxyalkyl structure as a substitute on a nitrogen atom. The composition can provide an 
antireflection film which exhibits good absorptivity for a light having a wavelength suitable for use in the production of a semicon- 
ductor device, has high antireflection effect, and exhibits a dry etching rate greater than that of a photoresist layer. 

^ (57) gift: *SS<*3SSc7)SSj&lcffllNt>;Ki»;:S:gC03telca»3S5tK^ iSl^J5f^3tR6JhaS^ i**. h 



wo 2004/034148 



PCT/JP2003/012875 



m m 

:g248nm. 193 nmXJ^l 5 7 nm<DmtftmMytt:m\f^Xnt>M^^mi^ 

J- M-r 6 ^5 o 5 o 

^m^r^^m^^Wi-h im m^^^ e 5 nm). Kr F^^'^iX-rW— if- 

4 8nni) A r F^^iX-^ V— (?gftl9 3nm) ^^;0lft:ft'fb$ttS • 

l^CBottom An t i -R e f 1 e c t i V e Coating:BAR 

^mv5itmt\.x\ts rmit^^i^. mt^^^^. m^i2i5^nA, 
^^^^^ a-i/y =iv#(7)MHiti5S-itBt^^ B^^'i4f^«^]^^^^b^«^^*^^'^e 

1 



wo 2004/034148 



PCX/ JP2003/0 1 2875 



tZ^^X. :z.fl-^X(DR^^±m(0^m(D^n\^^t X^Xmm^Se 5 nm. 
2 4 8 nm. 19 3 n m(DR^It^^l:fflV>fc y y -(—'y^-^:^\^m\^xnt> 

2 



wo 2004/034148 



PCT/JP2003/012875 



=1 V^W^?at?fc-5w i:;5S^^tbT*5>) m:^it, #f^^«3#fl^). 2 4 8 n 

n nKDrnM^i^-o^^^xi-t-^ :r.=-/u^mi<L^'^t^mm^^4 '^^-m.^mmtix\^^ 

9 3nm) ^^V^fc>^^='ir;5^£D^•t«:^^(^^^^ P^t^/-CV^§c ^(^y^-^ 

LTfiiSSl 5 7 nm<^^^^^^<®JRf 5^^$>> -f-^^cCf:?*? 1 5 7 nm^^:3SlV^ 
F 2^'^v'-^l/— if— (?KSl5 7nm) (ZJM^fe^ffi V^fc V V :7 ^ — 

p-fe;^T«. ^)PX■^^^;^s 1 0 0 nmiJilT^'feS ^#x.e)ttT*5t). ^(7)^^ t;^ 
^iJ' Y^(D^-^i>^hy^ b ^-^^^ 0 0~3 0 0 nmt\f^O^^\^it^ 

^m^th^mm^^Mm^mi^ns mmx^mx%?>. bw-:;?^^ 

3 



wo 2004/034148 



PCT/JP2003/012875 



#^k^it;^S:/<c#v^fe<^-efe5^^^5^^^^X'fe^i:%x.e>ttTV^?)o PROL I T 
Hver. 5 (LithoTechJapanM: ^ Y Ui^^:^ h<D%^ 

^^:ffiV^.>>y 3^^;^=3ei^xf Fl^Ji^Srl 0 O nm;d^b 2 0 0 nm'T?^»j$-1ir^##. 
^ltll^Ih)^CDj|^ji:;6S 7 0 nm-e+^7fcSltE5it^m^#5fc:«?)l3:j*0. 4~0. 

2 S^/e>^^coS*|-^;55 5 1 0 %(7)rBl-e^l!jb. liK^^^k'fit^s o . 

S^#^SItl5&Jhl^OMI§^SM*ttTV>fCo ^ib\^. F 2 3idfi/-vi/— r 

: >I^B#l^m-5 9 1 9 5 9 9 -^PJ^W^ 
#fF5:ifc2 : 7ie|S4#fF^5 6 9 3 6 9 1 -^PJ^S 
#fF:5:ife3 : <t#^¥ 11-51119 4-^<5^j# 
#fF:5:fife4 : i|#|fi¥ 10-186671 

4 



wo 2004/034148 



PCT/JP2003/012875 



i^n:$cm 5 : 2000-187331 ^^jkn 

#fF:ft:m 6 : 11-279523 ^^ukU 

Wff:Scm 7 : 10-204110 -^^^ 

<i#fF:S:m8 : ffl^<^WmO 2/0 8 6 6 2 4^y<>"7U-/ h 

#fFS:i^9 : mw^fFmm^ckmm 1 2 9 8 4 9 

^ff'xm: 1 0 : mmnmm^^mm 1293493 ^mmw 

^!!(^WXM:l : • y (TomLy n c h) {{b.3^. ryuy^T^Tl^h^ 

y<—'7:t—^:^^:^':f=^T^uv]) 37 1^^-7"^ bf-T'-f 3 h P — /nx— (p 

ropert iesandPerformanceofNearUVRef le 
ct ivi tyControlLayers)j, (^|S)^ ^ V y^^ly :^ y( 1^ U 
hT^ J n^J^—Tl^ KT'nirv'^cJ^X I (inAdvancesinRes 
istTechnologyandProcess ingXI)^ :^J>. io^ '-f- 
7"^^ (Om k a r a mN alamasu)!!^ :7°a i/— ^-i^'j^j^i/j:;:^ t" 
— T>f (ProceedingsofSPIE), 1994<^, ^2195^ 
(Vol. 2195), p. 2 2 5-2 2 9 

^#B^:S:ife2 : • -T^-f^— (G. T a y 1 o r) ^tfel 3i&. ^5? if' y 
b V^J^ YTly KTi/^y 7l^i^7^^7'=i— >'^-7i^—\ 9 3 nmy y^/^ 
"7 ^— (M ethacrylateResistandAntireflect 
iveCoa t ings for 193nmLi thography)j, (3j€H) > 
-^^y-^^ V y^^'7^^ \ 9 9 9 : T Y^^l^:^^ l^x^^J:^ Vr^ J vi^^^T 
KlT'n^fe^/^'i^'XV I ( i nM icrol ithographyl999:A 
dvances inRe s i s tTechnol ogyandProces s i 
n g XV I ). ^4 ;V ' '=iiy\^y{ (W i 1 1 C o n 1 e y) i^, :7°P v— 7=V 
7.:^-^^::^ t:°— T-f^— (ProceedingsofSPI E)s 1 9 9 9^, 
03 6 7 8#(Vol. 3 6 7 8). p. 174-185 

#^#ff:3i:ife3 : •x^'— • (J i mD. Me a d o r ) {&6^. fy 

■^1/ V:fxi^u:7.y^l^\ 9 3 TxniT^-yf-))-7\y^=T ^Cf^^T ^ ^y^y^ (R e c 
entProgress inl93n m A ntireflectiveCoat 
i n g s)j, (^ffl). 4^^-^^ ^vi y y^y-y^^X 9 9 9 : T HV^i^;^^>'l/ 

5 



wo 2004/034148 



PCT/JP2003/012875 



YTi^ ^ X2i^^ri^ K7'n-fei^:/:i^XV I ( i nM icrol ithogr 
aphyl999 rAdvances inRes i s tTechnol ogya 
ndProcessing XV I )> iJ'-f/V • a^'l^-f (W i 1 1 C o n 1 e y) 

Is, :7'i3 ^y—'f^ }i°—T^^— (ProceedingsofS 

PIE). 1 9 9 9<^. 6 7 8# (Vo 1 . 3 6 7 8). p. 8 0 0-8 0 9 

:i^%mt.m.1^^(D%. H^K^^ 248nm". 193n mXf^i 1 5 7 n ra.(D%\Z 

-r^tjO-efo^o -^TrL. :^^mn.s K r F3idr>>-rl/— 2 4 8 n m) . 
Ax (i^ftl9 3nm) X« F 2 v--^ if — (^SS 1 

5 7nm) (Dm^%^itm\^xn^h.^^mw'^m.mt(D^) y^^^:7^-:/Pir 

K r F^^v'-^l/— if— s A r F^^^^-r if— XI^F 2:3^=3{^i/"^l/— 

-r^hVTi^i^hv^t^'it^m^K ^ (1) xm^n^i\:^mxh^mim.^{z. 

6 



wo 2004/034148 



PCT/JP2003/012875 



/l^^Xf*^^/^^^^b> Xi-t-OC ( = 0) -S-. -0-Xf*-NR- 

z^a^c^/um. -ry^jvm. y^'^^^^m^. mMWLi--Q<oTjv^^i^:^jv^ 



^ CH 
HO^I 
Ai O 
^2j.. J.>2 



M-X-CH I 1 r (1) 
A3 °"o^N^O 

CH^ /OH 

I 

X 

"^jKDM.m^ti.X^ (2) XfiSt (3) -r^^tb^SmS^r^i-^ h y Ti;?^^ 

-e^ (4) (5) x-m^th^m^m{^x<>xmm\^timm^mi-^ hVT 

Kf. Y^trnW^^JL^-^-C (=0) -^«L> A r f*^^^l~6<^r/U=^r/l-^. 
^'^c^^/pS. /M=t<>'>'J!^^^s m.mWl-Q<DT/i^=^^^^:Xi^i-'^^;v 



wo 2004/034148 



PCT/JP2003/012875 



;^^^5~8(?3'>j5'ar/V=3f/W^, A r ^yhfi-CHg-A r -CH^-^^l^. 
^1 ^3 

— C-C-C-O-Y— Ar-Y— OH (2) 
— C-C-C-0~C-N-Ri (3) 

^^ ^2 ^3 ^3 ^2 ^1 

— C-C-C-0~Y— Ar-Y— O-C-C-C — (4) 
H l^^H H ^,_,H 

^1 ^2 As o o As A2 Ai 

r r r II II r r r 

— C-C-C-O-C— N-Q— N-C-O-C-C-C— (5) 
H I H I I H I H 

• oh" Ri Ri oh" 



8 



wo 2004/034148 



PCT/JP2003/012875 



O Al ^2 A3 

JL ^CH-C-C-O-Y-Ar-Y— OH (6) 
N I H 

J [ oh" 

O^N^O 



0 ^1 >^2 ^3 O 

1 CH-C-C-O-C-N-R1 

J I oh" R2 

O^N^O 



(4) (5) •vm^th^m^^mK^^xmi^vfcmmi^^'r^ hv 

(8) Xf*^ (9) -^?^^tt5«3g^^i-5>b<^T*fc'5^3m^tJ:|B*fe<^Kl*g5 
O '^l ^^2 >^3 >^2 O 

X X CH-C-C-O-Y— Ar-Y-O-C-C-CH \ Jl 

J. X J. 
O^^N^O O^N^O 

Ai A2 A3 O O A3 Ao Ai 

o I I I II II I r r o 

e Y CH-C-C-O-C— N-Q-N-C-O-C-C-CH || \ 
O-^N-^O (9) O^N^O 



9 



wo 2004/034148 



PCT/JP2003/012875 



^-yr/i^^/i^m^^^ir:^ h V r^j?^^ h y :^^yn^=f-\\:.^mt^. ^ do) 

^n^-fb-a-i^t^ (11) Xf*^ (12) -e^$tv5'fk'^<^ic^^^£:^i^«^-efe 

2Xtt3<^^^^i~o). 

H2 9 H2 ? 

R3 R4 

(10) (11) 

o 

HOOCn(H2C)^^Aj^^R6 

R5 
(12) 

y Tv'^^ h y ;r:/^y 'fb'^#;*fcfi b y r^^^- h y ;e-i/i^^^'fb-^#i;5s, 

i-5 h y re^v b y :^i^it^mt. ( i 4) T^^;h.^;*/wi^^=¥v'/wS2^-o«7K 

10 



wo 2004/034148 



PCT/JP2003/012875 



mt-t?)m3mj^\^n&m(DR^m±mm^m^m (is). (14) ^Ai. 

^2 ^3 
— C— C— CH (13) 
H V 

HO— Y— Ar-Y— OH (14) 

08ii.^i!bT. sutB. mmm^±\^^ (13) -e^^tusm^s^^i-e^ 

4'Ai. A2. Aafi^lB^I^^T'foS), 

Ai O 
A3 O o^N^O 

(16) ~ (2 1) xm^th?>it^m<om7!)^hmitti^{}^^j:< fh--<:3(D^t^^ 

' 6<DT/U^/UM. i-:7^/w^, ^NP-i^i^i^^. ^^Bil^6<DT/V 

/Vadri/S, tK^Ss ;^^mi~6(^)T/^=¥/Vf^;^SXfiT^y^ 

11 



wo 2004/034148 



PCT/JP2003/012875 



^S.>~ ^-',=,n ^^B,„ 

/==yCOOH /=yOH /==vOH 

HOOC-( i HOOC-{ i HO-< i 

^\B)m MB)m ^NB)m 

(19) (20) (21) 



^2 4 8nm<Dm^Mir^mmRm:)o±m(DmM^^kim^O. 4 0-0. 6 5 

:S 1 5 7 n mO^fd^-r^ ^^SMg5Ji:l^<^?^S^#:kfit:a5 0 . 2 0 ~ 0 . 5 0 
mi 5m.<^t bT. mill.'fe;e>^^Bl 2tl;^(DV^-fi^;^»^— otcfB«cOSMEJ&JJi 

12 



wo 2004/034148 



PCT/JP2003/0 1 2875 



mm^m^m^^^±i,^mmi^m^'r^:Lt\cx^mhti^. ^-^24 snm. 
19 3 nrnx^^gts 15 7 nm.(Dyt^m\f^xnt>ti^^^mwmu(Dm^i^m 

mi sm/^t br. mi^^;e»^femi 2||,'^c7)v>-fti/0^— o(c:|B^oKltP;^Jh 

mi 9 t bXs ffrlSS^fe/eiS 248nm.' 193n mXfi 1 5 7 n mOj&^g 

K r F:i^^->-^U—f^ i^-^2 4 8 nm), A r F3^=¥i^-=r if— (JS^ft 1 9 
3nm) XitF 2:r.^i^'^l if- (^S«15 7nm) (Dfiil^^^^ffi LTfTtP 

13 



wo 2004/034148 



PCT/JP2003/012875 



-efc t) . M;t 3 0 9 9 ®»%-efe «9 . -grrlx-f^ 5 0 |Ca%~ 9 9 ®»% 

M;tfi6 0®*%~9 5«*%X'fe5o 

7K^i^^. xn-oc (=o) -S-. -o 

~6<DT/v=^/v». y'aici^yi'^. -r-^^/i^^. y^x^^i^m^s m^^i--6(OT 

::<7>J; 5 (1) (^Yb-a^i^fis m^i^. ^ (i 5) xm^ti^^t^mt^ (2 

2) xm^fi^it^mt(DRm\z^\)m^^t^^m^^ (22) 4'> x(*- 

oc (=0) -S-. -o-jnt-NR-^m\^. :z :zXRit7kmm^J^i-t 

;^^yi^^^mVs Mf*^^i5:l ~6 cDT/i/^^/i'*. ■:^:7^/^^, 

mWn 1—6 (OT/^=i '^v'^Xti;^^^ 1 ~ 6 (DT/^=3e/^^^^"C'«|fe$ ttTV^-C 

14 



wo 2004/034148 



PCT/JP2003/012875 



HC^ 
A3- 



O^^N-^O (22) 
CH^ /O 

A3 

HO^I 

► M— X-CH III 

A3 °"o^N^O 

^CH /OH 

1 

X 

:i(D^0fj:. ^ (15) X*m^n?>^t^^t^ (2 2) -C^^tbS'fk'^ife^fT) 
^f^^n. h/V^^^. IL^:3;9^/K %mzff-/^. -fuM'Uly^ 

i()mi^\^\^\ ^<D]^^^Az.-3i6\,^x . ^ (1 5) (oih^m:^x^^ (22) (o^t^mi-i. 

15 



wo 2004/034148 



PCT/JP2003/012875 



jj&tc'^ffl^tts^ (2 2) (Di\:,^m<Dnm\^±^<^^-t^h(Dxh^o 

m (DKi^V5±mj^^umm i^^f^^^ti^ ^ki^±m(D=r. ^y^i^^^^^m^ 
x.m^mir^m^{^nvxh. mm^n^^ (22) (oit^mo^mmtmm^^ 
^hh(Dxh^o m^. ^ (2 2) (Dit-^m^^^n^^iy-^i^n. i-^y^i-:ym 

nm (K r F:r.df v-^l^— if— ) (D^t^ m\^^fcy'u-^ :^Kmm't^m^iat. ^ 
(2 2) (Dit^Si^otVXi-i-r7i^l^^^mXi±T'^hvf^m^^ir:5it^m (M 

m (Ar F3idr>>-^1^— if— ) ^t;?^^:Rl5 7nm (F 2 3i=3r^X-^ f^— ) <D 

^ (1) (^'^b'^#;^#§:fc^6<D^i^c^clffiv^bt^.'55^ (15) (D^I^-a-^iJ t LTfi. 
m^it. hVy^- (2, S-^xK^v-^P tW) -^yi^T^W-h. h^;^- 
(2-7^^/1^-2, 3-3i7K=3s^^>'7'n tW) -^y^xT^V^hs hy;^-(2. 

^ (1) cO'fb'^i^^#^;'^lfe<^S^S^^:fflv^fe;}^S^ (2 2) (D-fb-a-^i: bT«. 

g?. 4 - ?i ^/V'^M^m. 2 -/ h=3f-i^^s#m. 2, 3, s-hya-KSs 

16 



wo 2004/034148 



PCT/JP2003/0 12875 



3-:7^=yw^S§mx 3-:/n^-4-^^/i'^S^m^ 2, 4, 6 
^fc. ^ (2 2) (T^-fb-a-^^i: bTft. -fi^iJ^fi, ^:7i5' w>'-2-;^/i''7}?>^^. 

4— = l^^'— 1 — 5— :/n 

*fc. ^ (2 2) (Dit^mtx.xn^. mk.\'t. :7ai/— 4-^^/p^^aiy 

— /W 4 — CI t3 ^ y — 4—Zfn^'7a^y^;V^ 4 — =^ h n 77 ai ^ — 

2. 3, 4. 5 — 7^ f^^^n^y'niy — /K '^>'^y'n^>'^y ^/K 4— y'p 
^— 2 -:7yi'^n :7^y — /w, 4-3— K:^^^/— /k 2, 4, 6-hy3— K 
:7:n/— 2, 5— i^y f^yv-4-3— K^icy— 4 — ^ ^/V'^^e-:^ y 
— /K 3-y h:3ei/:7^y — /K 3 -y'n^:7 3iy — 2 -s^ry :7 3iy — /k 

2, 6 -v'a— K-4-t^Ty :7 3i/— /K 3 - t: Kn=3r^^^S#^y ^/I'^x^ 
x/K 2-*:^:7^— /K 1 2—^:7 h~-/K 2-=hn-i-^:7b 
— /K 2-y ^/i^- 1 -':^:7 /K 4-y 1 — :^:7 /K 2, 4- 

v:?^^' n p - 1 --^:7 yK 2 - t Yn^xy-jry ^ ^^1^- 3 — ;^/^:^':/^y 
^:^7^/^s 2 — t Kn=^i^T>^ h^-fe^^^ 9 — Kp =¥i>'T h ^-fe'^'^^^tf 

^fc. ^ (2 2) (^{b-a-i^a: UTH. mx.u. T^y V, 3-^pPT^y 
2-'y'p^T=^y 4-3— Kr^y^'^ 3-::^ Y^i^T^-}) i^. 3-y^/v 
9^;^r— yi/. 4-;=^ hPT^y s-^y^^pt^/ur^y 3, 5-i>zf 

u^T^V^^s 2 -:7yV;^p-4-3— KT^y 2-T^y-5-3— 

f^/V'^^-T'/K 2. 4, 6 - h y :/p^T^y 4-:7"p^-3-y 

17 



wo 2004/034148 



PCT/JP2003/012875 



u;^i^/i^T^V 3 /WT-y 1-T ^ yi-y^u:y, 1 -T % / 

m^. ^ (2 2) (Dit^mtvxn. mx.i-£. ^:ty 2-^^/\^^ 

4 — ^ h nf^::r:7aiy— /K 3 - 3 — K^;^7 / — /K 1- 

^LT. ^fc. ^ (8) cD^k'S'i^irS^&^^ir^Yb'a'i^i: UTf*^ (15) co^b 

'^<^ic:iP;tT. -^(^{tfe> ^-^y ^i^-^-tifX^it^i^W.. s-y^tt^^^ 

-rj\,:=i^jv^ 2, 4 -•>^::^n^^:/v^/^T/V3— /w. 3 — ::^^^^tv^,^^, 9 — 
( 2 3 ) (TIB^ 1 ^(Dit^m^-^ 1 ) > ( 2 4 ) (TIB^ 1 ^(Dit^H^m 

-^15) (Dih^m^m-f^^ttm^^o 



18 



wo 2004/034148 



PCT/JP2003/012875 




HO 




■or 

H2 



CH 



H2 y 

CH Br, 
HO" 

(23) 




H3CO 




OCH3 



QCH. 



^U. 1 -Na pJtl -•:h:7^>'WS5|r^b, 2 -N a p J* 2 — :h:7^/vS<|r^ 

9-An t ^g-Ti/ m;/^x^^i-o)o 



19 



wo 2004/034148 



PCX/ JP2003/0 12875 



## 


A 1 


A2 


A3 




X 






M 


1 


H 


H 


H 


OC 




=0) 


P h - 2. 


4- (Br) 2 


2 


H 


H 


H 


OC 




=0) 


P h 




3 


H 


H 


H 


OC 




=o) 


Ph-4- 


NO2 


4 


H 


CH3 


H 


OC 




:=o) 


P h 




5 


H 


H 


H 


OC 




=0) 


P h- 3 - 


CN 


6 


H 


H 


H 


OC 




=0) 


P h- 3 - 


CH3 


7 


H 


H 


H 


OC 




=0) 


Ph-2 — 


OCH3 


8 


H 


H 


H 


OC 




=0) 


P h- 2. 


3. 5- (I) 3 


9 


H 


CH3 


H 


OC 




=0) 


P h- 3 - 


B r - 5 - I 


1 0 


H 


H 


H 


OC 




=0) 


Ph-2, 


3. 4, 5- (I) 


1 1 


H 


H 


H 


OC 




=0) 


P h - 3 - 


S CH3 


1 2 


H 


H 


H 


OC 




=0) 


Ph-2, 


4- (CI) 3 


1 3 


H 


H 


H 


OC 




=0) 


P h- 2- 


B r -4-CH3 


1 4 


H 


H 


H 


OC 




=0) 


P h-3 - 


B r -5- I 


1 5 


H 


H 


H 


OC 




=0) 


1 -N a p 


-6 — OCHg 


1 6 


oH 


H 


H 


OC 




=0) 


2-Na p 


- 3 -CH3 


1 7 


H 


CH3 


H 


OC 




:=o) 


1 -N a p 




1 8 


H 


H 


H 


OC 




= 0) 


2 — N a p 


- 6 -F 


1 9 


H 


H 


H 


OC 




=0) 


9 —An t 




2 0 


H 


H 


H 


OC 




=0) 


9 —An t 


- 1 0-B r 


2 1 


H 


H 


H 




s 




P h-4 - 


F 


2 2 


H 


H 


H 




s 




P h 




2 3 


H 


H 


. H 




s 




P h- 3 - 


CH3 


2 4 


H 


H 


H 




s 




Ph-2, 


4- (CI) 3 



20 



wo 2004/034148 



PCX/ JP2003/0 12875 



2 5 


H 


H 


H 


S 


Ph-2, 4— (B r) 2 


2 6 


H 


H 


H 


S 


1 — N a p 


2 7 


H 


H 


H 


S 


2 — N ap — 6, 7— (Br) 


2 8 


H 


H 


H 


S 


9 —An t 


2 9 


H 


H 


H 


NH 


P h 


3 0 


H 


CH, 


H 


NH 


P h 


3 1 


H 


H 


H 


NH 


P h — 4 -CHg 


3 2 


H 


H 


H 


NH 


P h— 2 -B r 


3 3 


H 


H 


H 


NH 


Ph — 3, 5— (Br) 2 


3 4 


H 


H 


H 


NH 


P h — 3 -CN 


3 5 


H 


H 


H 


NH 


P h— 3 -COOCH3 


3 6 


H 


H 


H 


NH 


Ph-3, 4, 5- (CI) 3 


3 7 


H 


H 


H 


NH 


P h-4 -S CH3 


3 8 


H 


H 


H 


NH 


P h— 2 — F — 4 — C 1 


3 9 


H 


H 


H 


NH 


P h — 3 — CH3 


4 0 


H 


H 


H 


NH 


1 — N a p 


4 1 


H 


H 


H 


O 


P h— 2 — B r 


4 2 


H 


CHg 


H 


O 


Ph 


4 3 


H 


H 


H 


o 


P h — 2, 4 — B r 0 


4 4 


H 


H 


H 


o 


P h-4 — CH3 


4 5 


H 


H 


H 


o 


P h- 3 - I 


4 6 


H 


H 


H 


o 


P h — 2 — F 


4 7 


H 


H 


H 


o 


P h — 3 -OCH3 


4-8 


H 


H 


H 


o 


Ph-3 — NO2 




T T 

rl 


T T 

rl 


T T 

rl 


\J 


1 — JMa p — i — C \ 


5 0 


H 


CHa 


H 


o 


1 -N a p 


5 1 


H 


H 


H 


o 


2— N a p 


5 2 


H 


H 


H 


o 


9 —An t 



21 



wo 2004/034148 



PCT/JP2003/0 12875 



3 0 9 9 19 . mx.\-t 5 0 @*%~ 9 9 m.M.%Xh s H 

gmSi:b-C^ (2) Xf*^ (3) t?^$tLSgms^^i-5 hyri^^^^hy:^ 
^/'fb'^^. /i>/ce< ocobyTi;^>'by;^>'^;65-^o^mii^^±-e^ (4) 
(5) -e^$tv55$?i>§»t^j;oT^g^ufci«5t^^-r^ ^y7'i;^>'^y;r 
>'^ y :d^—it^mi^f^\t h y Ti^v h y ^^if ^ t t^x 

(2). (3). (4). (5) ^C*5V^TAl. Ag^TJ^Aafi^tb-^etbTfc^M 
^/I'^Xf^i^^/l-^^^b. Y^iS^M^Xft-C (=0) -=lr^b. A 
r fi^^^i~6C0T/i'^/v-^. :7;c^/w^, -^:7^7VS, ^^p^^^^JH^. m.^ 

-CHa-Ar -CHg-^^Us R ifij^^l^ 1 ~ 6 Or/^"3E^/VS. l^^i^/V^ 
BU|3. ^^J^^-hOSm*^ (2) T'^$tb5MmS^^-t-S hy Ti^ 

^^Y^)ir-^\\L-^m}i\^xn.^ ^ (6) -e^$tb6«5t^^i-5'^b'a't)^.ffiv^5:l 

^>eiS-e#S„ ^ (6) Ai. A23tt;«A3(t-?:iT,-etb7j<^M^^x 

Y^ifi^J^-g-X^-C (=0) -^«U ArJ*;^m^l~6 

(DT/V:3r/^Ss :7ai— /l/^, •^•7^/1/^. 1 ~ 6 CD T/^=i 

= 7KmSs /l^^s ^^^l~6(DT7l-=¥/'l-^;^SXi*T5yS-e 

22 



wo 2004/034148 



PCT/JP2003/012875 



^ (6) (D^t^mt. mmm^±iz^ (13) 

— C— C-CH (13) 
HO— Y— Ar-Y— OH (14) 

T'*$H5gms^*i-6 h y Ti;^>'M;;*-i/^b^i^if^ (1 4) (^^. vnw: 

W^^Xn-C (=0) -^^b. At i:^mmWcl-6(DT/l^^/um. -7=^=-/^ 

— 1 ~ 6 (DT/i^^/v^:t^JH-iT 5 y S-eMm$i^TV^T J;V^^ 
it^m^^}t^^'t^^tJ,C^^X^?>^t-!!>^m^^o :^mit^K:fS\^^X. ^(14) 
m^m.^^i^^xm^^^::it-hX^^o ^RJt^n. ^^-if^-s hJi^^:y. ^-y\y 

SJSBtP^o. i~ioo^^, ^^&?S^2 o°C~2 0 ot:<^^H 

0 0 1 — 5 0 mA%<Dl^mxm\^^^ ^ 5o 

ti.xit. mmm^±ii^^ (1 3) -oxf* 

23 



wo 2004/034148 



PCT/JP2003/012875 



X. ^tifeSTm^-a-^b-ti^T^VN^r i tittJ^feSo ^ (13) (^ttife^^Ho 
^■r^it^m. irfj:i:>%. ^ (15) "e^^tiS-ftl-^i^/JS^f * b < ffiV^ btbSo 
^(15) A2^t>*A3«7K^M^F. ^5^/WSX?*:3i^/V^tr^Us Ai. 

>- h y ;ri^'fb'^#»^^ffi bfc^-^. ^«0-r'<TOS^S{e:*5V>-r^ (14) (Dih 
^mtRJt^-t^^'B-t, ^(0^<D — DXf*— oco-Em*o;^;5S^ (14) (n>\^^ 

m^uirM^^m\^^\^'x\-x. ^ (13) (Dems^Ho^-r^S'fb-^i^^ d 

5) (D^^X(OW^^ii^^ (14) <^'fb'a-i^i:Si^;^UT#fettfc>fb'a''^;OS0* 
b<ffiv^e3tt. ^ (2 5) ■T?^$tuS'fb^<^:as^* b<fflv^t5^^S (^ (2 5) 

tf^. Yfitt^^-a-Xfi-C (=0) -^^U. A r «;^^mi~6(DT/l-=^/V'^^ 
y'rc^/i^S, -:^:7^/wS, ^Nn^^^MT-^ ^*^1 ~6 (DT/V=id{^i/;«7/V7}?r^/^ 

/v-Ss ^^^l~6(DT/^=¥/^^;rSX^*T^/^-cm^$^^TV^-C 

H2C— O— Y— Ar-Y— OH 
I 

HO-CH O H H 

^C— C-C— O— Y— Ar-Y— OH 
N \ Ho 

J. 1. (25) 
O^N^O 
I H 

H2C— C— C— O— Y— Ar-Y— OH 

I Ho 
OH 2 

24 



wo 2004/034148 



PCT/JP2003/0 1 2875 



t<DRjt^i,^m\^^^ti^^ (14) (D^h^mti^xn^ (le) ~ (2i) 



HOOC-n- 




COOH 



HOOC-TT 



(16) 



(B)n 



OH 




HO-T 




HOOC 



=yCOOH 

ii HOOC 




(B)m 



(19) 



(B)m 
(20) 




HO 




OH 



(B)m 



(21) 



6) ~ (2 1) (Dit^mi-is imm<D?/-^m^^^tt^m^^^K 2®^^^^ 
^ (7) (D^t^^i^it, mmm^±i^^ (13) T^^tbssii^^^i-s h y 



25 



wo 2004/034148 



PCT/JP2003/012875 




:t^-y^y>'mtr^>it^m^ (2 6) (omit^i^s m^it. n, N-i^^^/\^ 

tVXit. 5t (1 3) Oglfe^^Ho^-rS^k'^^J. BUlB^ (1 5) (Dit^m^ 

26 



wo 2004/034148 



PCT/JP2003/012875 



3) (^)gifeSSrHo>r-r5'fb'^i^5^ (15) cDi--<T(^:3;xK=arV^$P5^;d5^ (3) 

<om.^m\z.Mm^fif^i\^'^mmi'^\^<m\^^hfi. ^ (27) -vmi^fh^bit^m 

;5S0^b<^V^btv5 (2 7) tf', Ri^-O^RaJiMlBirl^aT-feS)^ 

O Ri 

II I 

HgCJ—O— " — N— R2 
HO-CH o H H 9 

AH2 H 
c-c~c-o-Ln_r, 

O^N-^O o R, 

H2C— C— C— O— L-N_R2 
OH 2 

mmm^'f-±.\z.^ (13) -e^^tbSMms^r^-rs hyTi^i/hy;^i/>fb'^f 

jSlJ:*5V>T^ (2 6) <D>fl:'g'i^{4. lffi^<^^^fflv^5^: t:asttj5|(55;ds, X> 2 
;*:^SJ<7?S*|■B$ihM?f0^m^^^^^:*5V^T. ^ (2 7) X^^fx.^Wi.'^mnmk 

p^cC^ (2 7) (O-fk-^itK^SB-^*^ UTf*. OK»%^±-efe^), 
3 0 9 9 19 ^ 5 0 9 9 «9 > 

^Jx.(^ 6 0®»%~9 5ir»%X'feSo 
^ (2 7) -e*^tb§^k'a^i^^-^tp:2|5:^PJ<75^MI5&il:M?^^m^i^{c:*5VNT. 

27 



wo 2004/034148 



PCT/JP2003/0 1 2875 



Yftift^/^'a-Xfi-C (=0) Aritmmmi-e(^TJV^J)^m. -7 

bT^*i^^^:pg^tt7'^v^:^^ LT. M;tf^7 00 — 200000 

Xh^. -9^1;^}^ 1 O 0 0 — 5 0 0 0 Ot?fcSo 

^ (8) xm^f^^^mik^^-r^hVTi:^l^hV:t:y:^V ^^-^-^t^^s hV 

T^:^>'hV:ti^-^^^it^mn. mmm^^i^mm^ (is) xm^ti^m^^ 

^^'if^', h/l^^V. =3r->U'>'. M^i^^/^. fL^:/^/K T'nf 

^M.m.^^R}ts<Dmmt\^xm^^^:ith'^mxh^o :^Rjt^<DKft^um. ^jt^ 
mmn^m-r^yi^^-B-^. mmm^m^-r^-h(Dxh^t^. ^jtmmo. i~io 

00m. S^&«.S2 0°C— 2 0 0°CO|5H;6^feail:3l^$n5„ M^ft<^ffiV^-5» 

28 



wo 2004/034148 



PCX/ JP2003/0 12875 



^mir^^t^m(Di^MM:i^M\^x 0 . 0 0 1 — 5 o®»%(D|5la-t?ffiv^^^ 
:^RmK^\'^xn. ^(13) oemS^^-t-'S^^M^trZloXfiHo^ti- 

^hVTi^i^ h V :t:y^t^m(D-t-<x(DWMmt^^ (14) (Dit^!^t^}:t:-\.m 
iB^ (4) (DT^^m(Dmm^m-^-t^^'^t. -oxj*-oo^ (13) (Dum 

mt^^ (4) (Dm'^m(Dmm^m-^L'. m'oco^ (13) (Dg^^fiTi^^^^^b 

^{dP-^u a«9o^ (13) ogmsfi*^/^;:^ b < (^5^ (2) (Dgms<^?^ 

(13) (4) cDjglg^c^?!^^. -t-;fet?-fe,;^-y =i''^-«5ts 

^ (15) b<.^V^e>tb. (28) (7)'fb'S'W^if*U<ffi 

v^bt^5 (^4'A4«7>:^J!l^X}i^^/vS^*i-)o 




CH2 



(28) 



H2C 
A4' 




CH2 



29 



wo 2004/034148 



PCT/JP2003/012875 



Ti^^vv :t'^-mi^'^^t^^(Dm7^\^^m^ti^^ (14) (Dit-^mtvxn. 
tuia^ (16) ~ (2 1) xm^ti^i-^^ ^>M^'^ir:6^\^^ms ^i^-^i^m 

^mm(DRM\s^±mmf^mn. mmm^±i^^ (i3) xm^ti^m^^^^ 

-t^ hVr>^^^ hV :^:^it^mt^ (14) xm^ti^'^:^=^/i^^t^mxi-iii-^ 
^ u>'i[:^m(ORJt^iz:X<^xn^tirc hVTi^^^hV :^l^'\\:,^ms VVTi^l^V 

X. j; 5 >fc h y T^;^i/ h y :i->it^mt V V ri>:y V y ;^>'::^-y =f-^-'fb'g- 

(14) <D^[^^m(DRmi^X':^xn^tirchVTi^i^hv :t>'it^^y.}th 

^mm. mi^m^i-i. ^^a^^k^km^ti^^ (14) (Dit^n^cDumi^i^^ <^ 

±m<D=^ry'^^^^i:^m^j:uK-mi'^f^m\^M\^xh. ^^^^tts^ (14) 

(D^t'^m(Dmm^^^m^-^x.^h(Dxh^o wk. ^ (14) (Dih^m\^:^n^ 

30 



wo 2004/034148 



PCT/JP2003/012875 



:^^m(D]^MW^tmm^^^^M2 4 S nm (K r F r^^i^-^ U—'f—) (D% 

^m\^fL'fn'^:^\z.mm-t'^^%\^\x^ ^ (14) (D\\:.^mh\^x\t^ ^ d 6) 

~ (18) X^^^^-i-y ^ u:yW^^-r^\\:,^mtm'^\^<m\i^h^^^ X. 

iiS5l9 3nm (A i F ^^Z^^ U—f—) 5 7 nia {F2:i^^->'^ 

i^— if-) (D^^m\/^rc':^ti-^:^iz.mm-r^m^iaii:. ^ (19) ~ (21) -e 

-ry^yy^^-^—iojiv-m^^W.^ 4-t Kn^f^i^- 1 — :7 3i=/^— :^:7^ i^v- 2 

8 — v';^7yi^7}f 2-\i Y^'ti^iyj-^i^ 1 —jtj/U:^ly^^ 4 

-yx^^i--7^ u^^- 1 , 4 -i^;^7/V7}f^'^, 1. 5 -i^M V^^u^Zy-f-^^ Ul^, 
2, 6 -i^y 1:1^-1, S-iy"}! y^'xi^-y-r-y^ 1, Kci^iX-:h 

3, 5 -v^fc Kn=^t/^a#^. 2-T5y-3-t Kn:3rv'^SW^. 
2, 5-i;?i^an-3-t: Kndrv'-6-^ hdrv^^SW^s 2, 4, 6 - h !) 
3— K- 3 -fc: Knde-iy^S*^. 2. 4, 6 - h y :/n-^-- 3 - fc Kn ^^ix^ 
2-:/a^-4, 6 -v?p<^/^- 3 Kndf^-i/^S^^^ 2-:7/V;e- 
n-5-t Kndr;X^S#^> 3-p^ h=¥i/-4-fc Kn=3riX^mW^> 3, 5 
-i>^n^-4 -fc Kn=¥-:/^S§^> 2. 4 - t Kp =3^^/- 5 -r^n^^S 

3 - 3— K- 5 hn-4-t Kndrv/^1,#^, 2-tKodriy^S 

4- i>ncz-2-t: Kndf-i/^,g,§^^ 3, 5 _c>3 2 - t: Kn 

31 



wo 2004/034148 



PCT/JP2003/0 12875 



v'^-feW^^ 3 h'^i^- 2-1: Kndf-v-^S^^s 2-}i Vti^-y- 6 

y-2, 4, 6 - h y 3— K-'Y y:7i5'/u^, ^^'if i^- 1 , 4 -e;*;i{7>'V/j?:/^, 

2, 3, 5, 6 --x h ^T'n^-^Vif 1 . 4 — 4, 

iJ^ n p ^i^'/VMs 5 h:^?-^^- 3 ^^yV'-^^/l^^, 3, 4. 5, 6 -'t^ h 

^^ir?> h y Tv?^ h y :^^;^y ^^-^-it^m^ra^ h y ri^^- h y ;^>'i^^^=- 
^l~6 <DT/^=¥/^*> ^^^5~8 OxXiJ^ nT/^=¥/V^x Ar^lTcf^-CHg 
^/V^/l^S^^U. RgfiTk^m^^. ;^^^l~6 0TyV=¥/^^> :7:n=:7^S^fc 

\^X\tm^mM\t.fj:\^i!fi. fifi:¥*&:9-^S^ UT. 7 00 — 200000 

1 0 0 6~5 0 0 0 o-efe^o 
^(9) -e^^tts^at^^-f ^ h yrv^i^h y;e-^^:^y ^li'-^-^fb-a-^^. by. 
Ti^^h y ^^^^iij^^-fb-^^f*. m.mw^±^\^^ (i 3) -e^^ti^^smssr^ 



32 



wo 2004/034148 



PCT/JP2003/012875 



.CH 



O Cs 



CO: 



O^N^O 




H— N-Q— N— H (29) 



R 



1 



Ai ^2 As o o 

O CH-C-C-O-C— N-Q— N— C-O- 

I 



(9) 



As A2 Ai 

I I I o 
"C — C~CH II , 



m^tufd^. ^ (2 9) O'fb-^^^s/j&bfuiB^ (5) (D^^mmmm\<im-^'r 

^m^t. ^Jl.\-X~-D<D^ (13) (0:^:^^iynWM^^ (5) 



33 



wo 2004/034148 



PCT/JP2003/012875 



m^m-^i^s B^(D^ (13) CD«^^f^*SJ^;^b< «^ (3) (DW:^^ (R 

f*. ^(Dm^(7:>m^t:^^ hVTi^:yi\:.'^m^(D-'-Dy.n--o(D^ da) (DM 

M^b. m'o(D^ (13) cDsms{*7tc^j;£;^b< (3) (DmMm(Dmm^ 

B8^b•rv^6^-^^s#x.e^tts X> -r-<T (-r^.^:b*>s roXf^Ho) (D^ (1 
3) (5) rf^-^git. 

^15) (D\^-^mibmi^\^<m\^^h^. #misis; (2 8) o{b'^i^^s0^u< 
^{9) T'^$tb-5«5t^*-r5 hyTi^:/hy^^-^y by 

TS;^^' h y :^i^iU5^^{li'^i^©SS5tt^'^ffl$tv5^ (2 9) (D^t^m t UTf*. 

^JAJ^. ji9^wi^v?T5 rT'a fw:/e;?T5: 7^:^i/>'e^T5 2-t 

Kndri/-i, 3 -rT'n t°l/>'i;'T 5: 1, 4-iyi!7 n^^i^/V-:^T ^ly. df- 

^ (9) -e^$ti.s«3t^^i-s h y Tv^^-b y ;e-i^;^y {b-^i^. hy 
^ (2 9) (^^b-^i^(^amt-^#i-5^(D-efc^o *fc. ;2^|gPJ<:oSltl5&Jhm?f^ 

:$imm<DRH^±mm.^l^^^^2 4 S nm (K r F ni^^iX-^ l^-if — ) co^fe 

34 



wo 2004/034148 



PCT/JP2003/012875 



^fflVNfc-7'a-fe;^l3:jgffii-^^'^fCf*, ^ (2 9) (Dit-^m t VXit. 1. 4- 

i^T ^ yi-:7'$f ui^, 1, ^ u^-^ 2, 3 -i?T^ y^^iS' v 

(A r F:3^=^^>"s'lx— if—) ^t;?iSSl5 7nm (F 2 rcdr^/^^ i^^-^js^) 
i^T^ly. 3, 4, 5. 6-7^h^3— K-1, 2 -:7 3i:=:l^>^i;?7'^ 

--D(DhVTi>:yhv:t:ym:^^'t(Dmmm'^±-v^ (4) xf*^ (5) -x^m^n 
fcnhVTi:^:^hv ^i^Mi^^it^m. (cjott^^ (2), x!:; (3) (ommmRxf- 

^ (4). ^ (5) (Dm^^^t VXi-i&.T(Dh(DTbmifbtL?>o 

Mx.}*. ^ (2) <^gm*^bTt*^ (3 0) ~ (3 7) 0«m»T*S>5, 




(30) 




PH3 



(31) 




(32) 



36 



wo 2004/034148 



PCT/JP2003/012875 



H 

-c-c-c-o-c 

H2 iH^2 




(33) 



OCH. 



H II 
-C-C-C-O-C 

H2 (J)hH2 



HQ 




(34) 



H 

— C-C-C-O-C 
H2 (5)hH2 




OH 



(35) 



H 

-c-c-c-o 

H2 ^^^2 



H 

-C-C-C-O-C 
H2 0HH2 




(36) 



(37) 



HO 



^!lXLtt\ ^ (3) (DU^^ti.Xi-i^ (3 8) ~ (4 3) (DgmStJfe^c 



H 



-— C-C-C-O-C-N-CH3 (38) 



H 



36 



wo 2004/034148 



PCT/JP2003/012875 



H Y 

-C-C-C-O-C-N-Ph 
H2 oH*^2 H 



(40) 



H ° 

-C-C-C-O-C-N-CH3 



H2 (|)hH2 



CH3 



(41) 



H 



— C-C-C-O-C-N-C2H5 (42) 



H2 



C2H5 



H II 
-C-C-C-O-C-N-Ph 

H2(|)hH2 i^h 



(43) 



o o u 

II " 
-c-o-c-c-c- 

H2 (|)hH2 



H 11 

H2 (|)h"2 



(5 2) (D^W&X-h^, 

(44) 



OH 
I 

Br p-C-C-C— 
H O W H2H H2 

.— C-C-C-O-C— <\ />— Br (45) 
H2 ^^1^2 

Br 

J 

— C-C-C-0-C-\ / (46) 
H2 OH "2 



H2C— c-c— 

6h*^2 
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H O 

^ 5 ^ 
-c-c-c— o— c 



H2 OH 




POOC2H5 



COOC2H5 (47) 



o=c 



o-c-c-c— 



H2 ^^^2 



o 

II 



OH 



H 



-C-C-C-0~C— <\ } 1 

H2 ^^^2 



I c-o-c-c-c— 

II /=\ ^2 H H2 



(48) 



H 

— c-c-c-o 

H2 ^^H2 




H2 H H2 



OH 



H2C-C-C— 



" li 

-C-C-C-O-C 

H2 (|)hH2 




(50) 



(49) 



-c-c-c-o-c 

H2 ^^^2 




o 

II 



H 



C-O-C-C-C — (51) 
H2 l^^H2 
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H O 

o-c-c-c— 

H2 ^hHz 

H O 

— C-C-C-O-C^ _ ^ 

X. ^ (5) (7)ag,1$S<b bT«M;t}i. ^ (54) ~ (5 5) (D^gf^mX^h^, 



u O O L, 

ri II /=\ II H 



— C-C-C-O-C-^ />— C-O-C-C-C— (64) 
H2 iH»^2 ^ H2 •jhH2 



"II (I H 

— C-C-C-O-C— N-C2H5-N-C-O-C-C-C— (55) 
H2(|)h'^2 H H H2iH^2 



^^tL-s-ffc-^^j^st (11) (1 2) -e^^nS'fb-a-i^^osiJSit^i^^ 

l^i^/umxn- (CH2) nCOOHtr^b, n«l. 2 X« 3 (D^^^-f-„ m. 
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^ (10) (11) c^{b'g'«^(4> Mx.}^. 

(5 6) xm^ti^mm^iSLX'oi^^it^m^^K.^o 




(56) 



^ (5 7) T-^$tb?)^at¥{4^^i-5'fb-^#i<lr^^S^^;5S-e#^o 

o 9 H2 H2 9 H2 H2 9 , 



(57) 



R4 H2C^ R4 

CH-OH 

N— f 
0=< ^N-l 

R4 o 



^lt±!^m^^^fh^^ (5 6) ^t>*^ (5 7) (7:)«iit¥{3i(Dmft^j^;;^#(;i 
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mtvxits ^ (5 6) (Dm^^^m^ 1-^1 0 0 0 o^^thx^^ s 

M^i^^^M.t UT 400-1000000 -^fe?>;e-y =r--r—i[:^m. M^^^t 

^mi)m^\^<m\^^^in^o i^ti. ^ (57) <Dmmmm^ i-^i 0 0 0 o^-^ 

ttT*5i9. ^'=^&7:)mA^^^^Mt UT400~100000 OX'h^:tV 
^ (10) (12) c^-fb-^i^fi, 'e?"!l;tf^, u^^-^y >'^-:fxj}^'ui^ 

^ (12) Jc*5v>TR6Ji5^^^i~6 0T/i'=¥/v^^ -y 

S-Cfc^^-g^f*^ (12) (D — o(D-)j;-\yi^-^l^;V^1i^^ (10) (^^;t?=3re/^ ^ 
S^Sbfcfb-g-i^^SJ^^^^ifeii^^ bT-^;t5o 5*:; (1 2) \z.^\^X-K ^-m- (CHg) 
nCOOH-efeS#-a-f*s ^C?~0(D;*/l'v^^>:X/l-^;65^tL-^*ttSiJ^(^^ (1 0) 
x^^f\.^\\:.^m(o::^-^^^y^hK^^\.s U.^-^mah\^x^ (5 8) T^^^tb 



^co^^<D:i^-^^i^mU:^7!)^'t^x^ (12) c7>;^7/W7}<dfv^/kKi^J^;^i-Sc: ^ 
36s-c#. ^ (5 9) -cig^ttS=^iitW4^^i-S'fb^^^#^5r ^;as-e#^o 




/ 
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O (CH2)nCOO-| 
R5— N )=0 

y-N O 

O (CH2)n R_ W 

^"^N N — (CH2)nCOO-; 

R O^N^O 

P^2 O H M O 



H2C— N N CH (CH2)n 
H2C 



CH-CH2 

n(H2C)-N N— (CH2)nCOO- ; 



(59) o^^N'^O 

Si^^i^^i^t^-^^tbs^ (5 8) s-tj^^ (5 9) (Dmm^^(DmnRit>^m<i 

mtVXn^ ^ (5 8) <7)1t5t¥ffi/&5 1-1 0 0 0 0 -^^tbTjS . 

m^^^:^^i.t bT 400 — 100000 oxh?>ytV ^-^—^t^^. l^^^it 

^i^/5W*b<fflVNfeiT.5o *fc. (5 9) 0 0 0 0-^* 

H-C^3^9^ bT 400 — 1 00000 0-efeS:^y 

^^m(omM^±j!m!^m^m^^^^xn. ^ (5 6) (Dm^m±^^t^R!ts 
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^ (11) O'Tt^-a'^^ b-cf^> ^J;^t*. ry/W y v-T^/v^. ^yp<^ 

y :7a^c=iyP^ y;Xr^/V^. ^y^^-i^/W yi>'Tp?/l-^;iS^lf e>tbSo 

mtvxi^. y^n— /VS. p< h=artxy ^/vs^v^ofc^it?^^^e^^*^^•t-5 

i/y ^/WiiiJ^ y =1 y /V. * fcf^y b ^ixy ^/Wky ^ ^ ^-/^ ^(Dit^m-^h t) . 

m^i^tC*DV>TO. 0 0 1 — 2 0K*%. ^3^*b< «0. 0 1~15«4%s$ 
^^J^^JiC0SmS.i: UTt Kndr>yT/v^/V«5t^^-f-§ h y Tv?i^ h y 

s b y Tv?i/ h y ;r>'i^^^'fb'a'i^<^$i5if?^^ems. '^J:1(*. ftfie^ (i). ^ 
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(2). ^ (3). ^ (4). ^ (5). ^ (56). ^ (57). ^ (58), ^ (5 

f-y^/Vg^, ;^/l-/^f-y ^/W^. i:^::^^/^. t Kndre/^,g,§^^ 

^^OM'|4-fb'^i^S:D^/'X«> 2, 4, 4, 6--7" b^:/n^->iJ' n-.:3r-thv'^y 

-h-r^mmm^. m^mi-i±:mm^^x\ mK.no. 0 2-1 o^Ayo-c&t). 

3c<5^y^T ^ y I/— b . 2 — b Knde^'T'pfcVWT^y 1/— 2 — t:Fn=^^/3^ 
9^/1-^ iJ^iJ' y 1/— h. 2 — t Kn=¥i/:7'afcVPp«iJ^i5^ y 1/— K':=:/vr/^3 — 

vxns oo~iooooo oxhtn-£X<. ^g^*u<fi5 0 o~ 
50oooo-efc«9. *:^> 1 0 0 o~i 0 0 0 0 otffcSo 2|s:^§^(D^Mgi&it 

b < 1 5 MM%!^r<Dm^xh^. 

•^CDi ^J^cttr^gt LTfi. ^J^f^. /jN°y 2-t Kn:ar^>ni^/p^ iJ^i^ y h. 

y b'^/UT/i'^— /K ^VT^ V /v^. 2 - t Kc2 ^>x:/i3 tWTiJ' y l^— h 
h:^^?\^:/'^^ y hO=i5j?y . 2-t Kn :3f ^/i/n fcWT^ y ^ ^ 
^ yiT'o tVl';»{ y h(D=i3!Ky 2-t Kcr^^rixiTntVl'y i5?^ y 

— hi: 2, 2, 2- h y nncc^/^^iJrj^ y V— h032Ky . 2-tKn 
dr^x:/n tVl^y iJ'i^ y 1/— h i: 2, 2, 2 - b y y/^::*-nin^/^p< iJr y Ix— |. 
(^=t>i}f y . 2 — t Kci'^'i^T'n tVvy y h ^ 2 — :^ n no^^/l^y i^?' 
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)V-^jiV:^^^;V:^^ ^ y ix— hOn^Ky-^— x 2 — t Kn ^ari^r^'ci f /Wp? jJ^ y 
h h tf^/WT/V=i^/K7)=i7K!; , 2 - fc Kn'^i/rT'a tV^j?^ y U'— 
h^TiJ^ y /I'^con/K!; -v— , 2-t Kn^i/:7'n tW^ ^ y 
$ KC=ixify-^— , 2-1: Kn=^ix:7"n tVVT^ iJ'iJ' y h<irTi^y y yp- 

h(^=i;*?y -^—^ 2-t: K n !3e- vac f^yvif- /Vac —7^ 71^^31 -^/Ppt y ]> 
(D=i3iKy-^— . 2 — fc Kci=¥i:/3c^/vtf::^/p3i— T^y^i: 2 — fc Kndj^e^i/nfcVv 

y y i^— h(^=3 7Ky , p< iJ^i^ ^) ?\^^}i=^^)^:^^ y h<D3;}f y 

^*bv^^m^^§fe5^J^ bT«^ fc*;^ (4 - t -^^/i-7ai:=:/i-) a— K 

= !>3s h y 7/v;^np< by :7a^=./p;:^/i^A}NC=it>A h y :7/v;^ 

nn^^/k) -s-byTi^^^^(^^^n<>^'i^-^;t-ft;^/i>^5fe^^^^M, -O-)/ 
^ :/ h N-fc Kcidri/x^^^/i^^ ^ K h y :7/V;e-i3^ v;:^/^7}^;^ — 

ll?i^:^{^:*5V^-C0. O 2~3 0* b< f*0. O 4 — 2 W»%t?fc5o 

*;^c. ffiV^e,4^5®3fcttWJIi(^JIl:¥^^^>■7■*^ LTfiS 0 0~1 0 0 0 
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0 0 0-T?fe«9. 0^ b< f:i5 0 0~5 0 0 0 0 0Tfc«9> ^fc, 1 0 0 0-- 1 0 

oooo-efoSo 

xh'o. 1 Wft%~ 9 0 w*%-eSb 19 ^ -e^Ox.}! 1 5 0 ®4%-e$j «9 > * 

fc. '0riI;tJi 5 4 0 K»%T'fe So 

JK t e r t ->*'^/l':7aiy— /K If^^iy— /K IM^ ^/^^x t K 

it^^tx^xn, i-'rydf\y^^:^/v:^iy^. 2-'ryd'\^^^:^/v:^i^m. i- 
-ryh—zv^ 2-^y i-r^ y-ry^ ui^s -ry^/i^mM. i-tK 

3, 7 -v?t Kndp->- 2 l^^:;«7/^;.}^'i/^, 6 -:7^n ^- 2 - t K 
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Yv-^>n(D^of^^mnm'^. ^yv>'m. i-^y:^^^^, 

j^^i&tvx^mir^mm^mif^^fhx^^„ ^(Dx^fmmti^xit^ ^ 

HJC, -O'-^^^m^^i-i-S^li^ UTft. :M^|S#fi^6 3 2 3 3 1 0-§-}^f5^$ 

(^p"n^-y--Y^/n 12 3) •^^hmm^ti^mm^mif^:=.thx^^. 

J5fem^ ((a) ~ (g)) ^■^^■fSMJJi^Sf^tfSr ^idST'^So 
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(a) (b) 
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yyt^ ^/i^T h . ^ ^ "^/^v" -y/i^T iy^— h T t° ^-^fl^^:, 

^Oi^ n b y y f^/py h=3r>^v'^>'> v^y ^/i^i^^ h^^ixv^^^-x 

y^/vv^y v'y b^ri/i/^^^ v^:7zc-/i/i;?^ 

73i=:/vb y ^ b^^^v^^>'^(?3T/^3=¥->i/^ -^^-y-y^yv 
e^^e^^if N, N'- ( b y y ^/i^ix y yv) ^ ur, e;^y b y y ^/i^sx 
y yvT ^ >-> b y y ^/vv- y /w ^ iS^y'— /i^<^ if tf ci/i^ b y ^ n p 

i/-^ y - a cr T'n fcVl^ b y y b 'Jri^v^^ V> 7 -T ^ y :7'n b y ^ b 
^iX:y^^^> y — ri^^y K=^i^^n tVl^ b y y b^^iXv'^^-^Oiy^^'^. ^> 

:/byTy*— /K ^i/x-f ^^$^y— ^^^^*y— '<5:i5'V^— /k 2-y/i- 
;i57>^b^^^xv ^^J^^y— /K 2-y/i';i57:7'b^:/y^Ty— /K E-y/vj^^^b 
^:/>^:^dE^ify— /K t^^y— /^^ ^;r!>7iy/l^^ y/^:*:7"b>i' 5i5^y— /K y 

:r b fc' y 5 i:^i^^(D-mmm^^t^ii^^. i , i - i^y ^/i- i^r . i . 3 - 
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x/K sKy :t^i/:3i^v.'>';^-7^Ty /v^— :t^i^^'f'l^^^•^^/^^=^— 
— 3i<y — :^]) 
•^^) y>r^^y^^\^^>y • ^Ky ;^^iX7't2 fi^^x^^^n ^y^^ =ix}f y y/Pt'^J^i^ 

y/vtft?:/^/ :^v^ai— y/nfiJ^vhy^^v-^— y/v-e^?:/ h y ;^v"T 

:ymVi^=^^'T ;vm. 4^°y ;t^i/^^^^^y/vi=-'i5' y 

/Ky ;^^iy^^i^>'y/^t'<5'>'h y y.xTi/— b^o^Ky :^=3f.i^j:5^i^i/y/nf 

^ :ymmm^:^y'/i-mm<Dy^^i^Wi^^mmM. =^y y y-^B f s o i . e f 

3 0 3. EF 3 5 2 (m) Y-^J>^'^n^^^ym). ^:ff-yTy^ri 7 1. F 
17 3 (;k;P*-ry=3e yn7-KFC4 3 0. FC4 3 1 (^^:^ V 

^=aX m.) M)^ TlM::;^f— KAG 7 10. -y— yn>-S- 3 8 2. S C 1 0 1. 
SC102. SC103. SC104. SC105. SC106 iM^^ (M) 

^) ^(D-^^m^^m^^M. ;^/w;^y ^^^df1^^^^y-7>-KP 3 4 1 imm^t 
:^mmx. ±m^V'^—^mm^^^^mtvxn. m^i^^^^j^y =iw-^v^y 

y^/V:n— :t^l^:^^y 7« ^/l^-fe n yywyT 

-iTT^—b. ^^yV'-fe-P yyi^yrir-T^— h. e;?3i^i/>'i/y =i«-/v^y y ^yw^— 
fc'U'^'^y 3— /w^y y '^^-/i^^— y'a t°i^:/i5^'y 3— /i-^y y 
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/K 3 -31 h^v'T/p t'^e-^-^^^/K 3-^ h^v-T^n t:°;^>'^p<^;K tVl^ 
t:Vvbf:/^^f^/^> ?L^^f^/^> 

Proc. SPIE, Vol. 3999. 330-334 (2000). Proc. 
SPIE, Vol. 3999, 357-364 (2000). -^P roc. SP I 
E, Vol. 3999, 365-374 (2000) {e:|B^$tbTV^5 J; 5 
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^J:x^^;VT%l^. i^-n-'f^jVT ^l^^(D^r.T VV =^^^^T % 

^/y b^-f K^J^. ;«f7;^«:^. ITO^:^^) ±fc;^fc°-:h-. 

0. 0 1~3. 0 jLi mtrfc "9 . "^fc. M;lfiO, 03~1. 0 nm^-h^o ^fc 
^fife-r^^#<^ UTfi. M;tf*8 0~2 5 0°C-CO. 5~12 0^^-C 
fc?)> -^fc. MX-fi. 1 5 0~2 5 CCTf^O. 5~1 0:9-^1"e*>S„ •^C0#7;e- 

^;!)Pfi (P E B : P o s t Exposure B a k e ) ^fr 5 - t "C^ 5o 
a: >y ^ViJ'lz: J; «9 1^* b.B'fMo/-«i5'-->'^^t^±:t^Ji^^-r6 ^ ^ ;6S-e$ ;5o 

h y Ti:;^>' b y :^:y:^V =^'r—^t^mxit^m}^^±<DWM^t bTt K^f 

J; ^) ?f^^ bfc^ltI5^ihJ^«. 2 4 8 n m. 1 9 3 n mXf*^^* 1 5 
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^;ft2 4 8 nm^^tJC^bTfi. 0. 4 0~0. 65T'fcl9^ "^fct^iO. 4 
0 — 0. 6 0-e$)«P> :Sfc{iO. 4 5 — 0. 6 5-t?fc§o "^^c. jlSSl9 3nm 
(0%\cn\^Xn.^ 0. 2 0 — 0. 6 0-e&<9. -^/cJiO. 2 5 — 0. 6 0-efe^o 
•?:br. 5 7 nm<©^l<:>tbTf:i. 0. 2 0 — 0. 5 0 "Cfe . *fcf* 0 . 

3 0 — 0. 4 5-e&t)^ -^fcJ^O. 3 0 — 0. 40-efcSo 

1 

h y ^- (2, 3 -^>}<^i/^P bVV) — f y t/T^ b (BM'fb^Xll 
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^a^TEPic) 5. Og. 6-t K^^i/-2-:^:7^ 

4. 8 g. :&T^^Vi^/Vh y3if^yVTi^^:=^e^Ai5' P y KO. 0 2 g^lT'P t:°l^ 

^fTofc<bC:;5.ll2i:«Ky ;^5^l^^/^^(ilTa»¥J?a^^»f* 3 4 0 OT'&ofCo 
:2|5:'g-^^Jic:J;o"C#feti.fc:^y ^^-^--fb-a-i^fctt, fi^S^ (3 5) <Sf 

^ir^Y))r^JiyVV:ti^i\:.^m-idiixmMm^ (52) j;ot b y re^^^ h' 

hy^ - (2, 3 -3Z7jfdri/^p trVl-) — T yt/T^l^- h ( 0 m-ffi^Xli 
©fa^TEPIC) 4. Og. 6 - t Kndri/- 2 -•^^'iJ' 

6. 1 g, ^tJ^^Vi^^/^hy^^/l'T^^^^l^A^J^P y KO. 0 2 g Sr:^^ fc-U- 
^-^/y /V^y ^{^/Wai— r/1'4 2 g {;i^^$iirfc^. 1 3 0'C-e2 4^r^^ 

^ffofc^r5.^2p;^y ;^^i/i/m^i-TfiS¥i^:9-^»fii 7 o o-efeofco 

fa^. :$:'S-^0-!ltcJ:oT#bti.fc;^y =f-^— 'fb^J^tctt, -K^S^ (3 5) ^ 

^i-'S h y Ti^^-h y:2i-i^'fb'a-i^i3J:tj«3a^^^ (52) icj:oTbyT^^^h 

h y ^ - (2, 3-:ii3K=3ei^:/n tvi^) -^y->r5? V (BS-fb^X^ (^) 
Mx^tfn^TEPIC) 4. Og. 6-fc Kn=¥->-2-:?-:7/j7i/>';t7/V.:^^>'^ 

7. 2 g^ :St/^>'v'>'^'b y^^^^T^^^^'^AiJ'o y KO. 0 2 g <lr:7°n 
i/^ij 3— /v^y ^^/voz— X/V4 5 gl;i^j|?$-^fc=^^ l 3 o"C-t'2 4B#^S 

j^;^^^:^y =r-r-'fi:'a-i^<D^i^^#yto #bttfe;^y =f-^-'ft;'a-«l^<^5GPC;$)-*Ff 

/c?fc\ ;2^-g^^^J{e:J;oT#£>tLfc;^y =f''^-'fli^#>(-tt. gm*^ (3 5) ^ 

h y ri^>' h y ;^wb'g^#/*5j;t>*3Si^s^ (52) {^j;oThyTi?^h 
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jS^. ^fp^TEP I c) 1. 7g. 6 -fc KPdf^>'_2-:h7^,v-:/:;57/^2}?>'^ 

3. 4 g. :S.TJ^^:/e^/^^y^^/^T^/^:=^!^'i^:^^ n y KO. 0 9 g ^SrT'n fl/ 

^.e*5, :2|s:'g'^^?-0::J;oT#fettfc:^y =f-^-{b'^i^{c:j*, (3 5) ^ 

^i-S hyTi^:^hy:rWb'a'<^*3j;-0?^i^S^ (5 2) JcJ;oT h y Ti^i^h 



9 g^:/n t;°l/>'^y 3— /U^y ^ 7^/V2 4 2 g 7 

^hy/wo. 6g^»u. 7 o'C-T?2 4^ras^£;$-^^y iy-i;?/^^* ij?^ y i^— 

M*¥:^^-^*fi5 0 0 0 O-trfeo^ho 

^(D^m-kMi^^it-^m 2 0 g ^^i-s^?^ 1 0 0 g (c. 9 -r h 
/^;i<^^iog. ^i^i^^/i^h yai5^/ur^^=!^Ai5^n y KG. 3g^ :s.tJ^:7'i3 

fUi^^y =iw-/u^y^^/^ai— 7-/1^4 1 g^^^;i)Pb, 1 3 0t:-C?2 Amf^Klt- 
■^^^ (6 0) ©?ai>^^{b'g-i^<^^?^^#fCo ^ (6 0) "fn. m«f^«^W4 



CH31 r CHa- 



— C-C C-C 




(60) 
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fSp^o^STEP I C) 0. 7 0g. 2, 4, 6 - h ^ :/c3 3 - t Kn df^iX 
^SW@^2. 4 4 g ^ ^Vi^/V b y ^^/l^TV^^!>i^jJ' t3 y KO. 0 4 g 
a f W^i^^y 3— /Wt^ ^/Vrc— 2. 7 2 g K^M^-^.^^M^^ 1 2 S'C 

-e2 4 0#rBl^;^;;$ii:s =^^-^—it'B-m(Dm'^^mco n(^M^:^v ^^-^-it^ 

3 0 0-T?feofCo 

JTi-s h y T v^v b y ;<}-^''fb'a^i^*5 J; tJ^^Ji^S^ (45) j; o -c h y re^^ h 

h y - (2, 3-:3i^^i/:7°n tVW — f y iXT^ ix— b (BMb^xH (tt) 
^B^p^TEP I C) 2. Og. 3. 5-i;?3- K-2-1:: Kn=¥:X^S#M 
6. 7 0 g. -<>'>^/Why^9=-/WT>'^:^^7i>.i5^ny KO. 1 1 5 g ^T'n l-- 
^i/y 3— /Vp^^yVrc— X/W3 5. 2 5 si^^M^"^. ^mUWk^l 2 5'C"T?2 

>fe*5, ;2^'^^^fIle:J:oT#btT.fc::^y ::^'^->fb'^«^t2:{*. g^S^ (3 2) ^ 

^i-s h y Ti^^^h y ;^>"fb-^#i*5J;Tj<ai^^^ (4 6) i3i<fcoT b y r^^^^h 
^/ T y /wi^iJ^y v-v^/W yixT^/^^2. 0 g i^yr y/W y-^r^/i-^ 

1. 2 g^iXi5^n^:3E-f-y :/l 3. 2 g tC^^f ^^^rfc^. ^i^??^^ 1 2 0 "Clcjp 
lllB#{;:^i^?^4't-^m^^5fEbfc:„ ^O^. M^Si: bT-O'i^/i' h y ::^^/^ 
T>'^=lJ7 n y KO. 0 8 g^m^PU. ^^#ia^T"e2 l^^^it#UfCo 

A^i^^^Mn 5 8 0 0 -^'fcofCo 

;$:'^^M^-J;oT#b;^^fcKi^;^^^^i^«^ ^(61) mmm^^^-f-^ 
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(61) 



yVT ^^^:=^ ^>Ai5^ciy KO. 08g ^^^P g^#ffl^Tt? 1 9 ^P^^t*^ UfCo 
43)Zj?|,^^3£}^ 2 4 0 0 -efcofCo 



^l^m 1 0 

T y /we;?^ y ixi^/w y 2 . 0 g i: ^y y ^/w y i/T^^/i-^ 

1. 0 gSri^^ n-vdrf-y VI 2. A. z\^Wm^^fz/^. m^M-k \ 2 

Tv^-!>3>i^nyKo. 08g ^^#ffl^T-e 1 9 b^^S 




H2 H2 ^ H2 H2 
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^mm 1 1 

y ;^^ix^^^{^Tfi»¥*^:9-^»f* 1 2 2 0 o-efcofco 

:$i^mUc^^X'^htlfcR}t±^mn^ ^ (6 4) 



^mm 1 2 

hy;^ - (2, 3 -3^^=ar^y:7"n tvv') -4 yiyr^i^—h (^mi\^^T.mm) 
Ms fS^'p^TEP I C) 0. 5 0 g ^^/;^7/V;!i?de:y:7'n fcVvi;?7{^/W y->T 




(63) 



CH2 




H2C--QI_I 

li 

CH2 



(64) 
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^^m 1 3 

h y - (2, 3 -a^;K=3riX:/n tW) — T V v'T?^ U— h (BM^t^Hm 
i^. ^p^p^TEP I c) 1. 8 g yiXT^? 
— h4. 0 g^iXiS^a^drf-y ;X2 3. 8 gJiZ.mm^'^tc^. RUlM^ 1 2 OX: 

^/VT ^7A^nyKo. ig ^» ^^#ig^T-e 2 0 mmmw lt 

SS:; (6 6) ■T?^$tL§KJ^?ii^i^^-^tP^^^^^^#5to 




I 



(65) 



CH3 
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V 



/CH3 

N 



H3C-N >=o 
O CH2 



HO-CH 

Ha'b— N 



2 O 

X 



N' 



1 ^ 



H2 H2 

H2C ^2 f O 

CH3 



"N' 



-^^^J 1 4 



i^i^y^-/i.y)!K^iyi^MJ3g m^y^ (W) M&i. ^fp^SE CN 1 2 9 9 . fi» 

^i^^^A3 9 0 0) 1 0 g ^l/n trix-^^^y 3— yw^y ^^/l^ai— 0 g 
i;?/ixM;rc^/pri/^=^!>i=si^t2 y Kb. 2 6 g <Sr^*PLfc^. I05°c-e24 




o 



(67) 



1 5 
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^fpifeTE P I C) 6. 8g. 3, 7--<:;?b Fn=¥iX- 2-':^:7^J? 
^'^m 12. 9 g , RXJ^^lyi^/\y h V :^'f-;VTl^^=- ^J^^n]}VO. STg?: 

ixjjr 0 g k^mu-^^f^"^. 1 3 ot:-e2 4B#rfl^i^;^^^^^*-y ^-^ 

\^^-oxmhM:iit]}^'^-i\:.^m\^\^. mm^^ (37) ^^ir?> hvn^iy 

hv:t>'^t^m^xxjimmm^ (53) (e:j;oThyTi;^>hy;e->'#;6S]g^$ 
^mm 1 6 

h y :7/l^;^n ^5? y 1/— h30g, p^iJ'i^y 12. 3 g :R.t/ 2 - 

t tVl^^ iJ^i^ y h4. 6 g ^:7°u tf Ix^*^ y 3— 

7^/1-2 0 1 g}c^«?$-^fc^. 6 O'C^T-ma^iirfCo ^<^^. Rlt^m^G 
0X:K^-hti::A^h2, 2'-T>^tf;^ (4 h^ix- 2 , 4 -i^p^ l^n.::^ 

by/i^) 3. 3 g^mMv. e o''cx'2 4^r^Rft:^^fco Rjt-wm^7kt=^<^ 
/-/^^cDm^mm^mri^. ^mi^tcn^m^^mmi^s hV'7/\^:ta:x^^/upi^ 

y y^'^ui^mMi^xmrn^i^^^mit 1 5 o o o -efeofco 
-^^^j 1 7 

h y i!7 o n ^iJ' y I/— h30g,J^2-t l^xn ^^i^yh ]) U 

— h4. 5 g $r:7"n t°l/^i^^y /V-^y 7« ^/l/:^^— t^/H 4 5 gi^mM^'^f^ 

U-^ h^iy-2, 4--2<?y^yw^i/n=: b y/W l. 7g^^;DPb. 6. 

0 "c-t? 2 4 ^^^si^; ^-^ $ ^fcoRft^mm^Tk t=^^y -/Kom-a-^^tcMT 
pc5>tif^=fTo/c^^^. mm^v :^'^i^>'mm^xmM^^i^i^'^m-ti i o o 
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•^^^■1 1 8 

9 g^yQ^'\y:^^V ^—f\^^J^'f'i'\^^'—'T)V2. 4 2 g lJ:^^i?$-frfc#^ 7 

lttie:Tfift^J^:$>^=-»{*5 o 0 0 o T?feo^„ -^ecT^i^^^^^fb-^i^ 2 o g ^^-t^ 
^^Sioogt;:. 9 -T^- h^-fe^/i^/v-Jij^:/®?! 0 g, ^^/i^/u h y a^^/i^r:/ 

^r^r>i.,i^ay KO. 3g, ]5.T>':/n fl/^^i/y =3-/1x^7 ^5^/1^31— 7" 7^4 1 
g<l:»b. 1 3 0°CT-2 4^r^^j;&$-lir^ (6 8) <Dn^^it^^<Dmm^n 

CH3 CH3 



v^^ ^ 5: (H^-y-^X5/i^ (^) ^p"p:^f--f ^/l-3 0 3) 0. 3g 

^ t'y s;?=e7 3v-p - h/^^:^;^/wj^^>l?o. osg^^-^u. ::/n b-i^i^ij^y 
3 — / ^ ^/i^az— 2 0 g , :R.tJ«?L^^^/v 2 8 g KmM ^ -^^W t bfco 
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±m^M] 2 y ^^'^—^[i^m 2 g ^^-r^BW. i o g ^^:-^de-i^7« h 

iy^^/W^^^:^ (H^-y-'Yxyi^ (m m. ^•Pp=^i^^^/^3 0 3) O. 3g 
t}i°]) i^=^^J^-p-h/l^^>':^/^^^^^0. 0 3 g trJli'a'b, iT'o fix-v^y 
3_;V.cty ^^^l,-i^_^^V2 0 8 g l^^^f $ ^ir^t^ bfCo 

^Jfe^J 3 

±tB-^^^!j 3 -e#fc;^y =f-^— -fb-a-i^ 2 g ^^-rs^?^ l O g h =ar 

v^pi^/W^^^:/ (H^f-'T X M^ ^p^p^f-'l'^/^S 0 3) 0. 3g 

3— 71^^>^^/V3^— 7"/V'2 0 g>^^tJ«?L^^5^/^2 8 g\ZLmM^'tm'^t VfCo 
^(Dm. TL^O. 1 0 Mm<D:t?y^^V':/l^^ n:7w*/i-i? — ^^BVMT^tiiiU. 

4) 0. 5 g ^ fy p - ^/^3z>';;^/^^}^:x^0. 0 5 g ^Sr^l-g-b. 

P f V'i/^ y =t— /V^/ ;^ ^yl^ 2 3 g , :S.tJ«fL^^^>'^ 3 1 g 

■^^t-^^bfCo ^'^=^^ MO. 1 0 Aim(75/Ky 3i^w:/^5:^n:7^7l^iJ' — ^ 

v^T^i^i bt^JN-ESihMji^^m^i^i^^^trmbfcio 

HJfe^J 5 

±fE^^^J 6 t?#fc:^ y -fb-a^J^ 2 g ^^ir^^w. 10g{;i. TV^^V 
^-y:^^)\^^)) =1— /vfJ' y /vo. 5 g ^ t:°y i>::^!j7iN— p — h/vrc:/;^/V7jN:/^ 
0. 0 5 g^^B-o^b. iT'P fi/^-i/y =1— /i^^y T^^/i^j^— v"/i-5 6. 7g^*n 

;t^^^'lir^?S^ bfco -^(^^^ TL^O. 1 0 m mc^J3< y l^>'^ 5: iJ^ n :7 ^' 
/Vt5'-^ffiV^T^^^lU MtC, ?L#0. 0 5 ium(Z)2Xyai^W>'^5i5^nP^-i'/l' 
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0. 0 5 g ^^l-a-Us T^ci t:°i/:/i5^y =1— ^ T'/^S 6 . 7g^;tlP 

mmm 7 

;>^V^yO. 3sts p — h/Vai:/;^/k/}s^/^0 . 0 3 g ^^l-a^ b^ fL^^^^V/ 
23. 7 g^m^fc^. H^O. 1 0 tim(D:^])^^u:^m^^^':^'^^^^ — ^ 

m\^^x^m vxR^m±fmm^mmi^mm^mm ufco 
^js^j 8 --mmm i 2 

±13 1 mm^^^f^m 9 1 3 xm^^}^^±!^m 1 . 2 g ^-^tp^t'^ e g 

:/mO. 0 3 g ^^l-g^U. ?Lm^^/W2 3. 7 g^;!jPx:fci^. a#0. lOjum 
^Jfe^iJ 1 3 

±m^m9i 1 5 xmc:^ V =f-^-'fb'a-#j 2 g ^^-t^mm 1 0 g ^ji-t^ h ^ 

0) 0. 5g, i>=^^J^-p- h/l^^>-:^/l^^>'^0. 0 5g. T'nfV'i/ 
=3— X/1'2 O g. fL^^^/V5 9g. ^t^iXi^ ^^dE-^^/ 
>-! 2 g^*P;t^?^.Jr b^^Co 7L^0. 1 0 /im<^^y iJ'n 

^^v^^-^m^^xmi^i^x^Mm^mmi^m^mmm^mni^fco 
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mmm 1 4 

_hiB-^j5fe^!i 1 5 -t?#fc;e- V ^f-^—it^m 2 g ^^-r^m^ 1 0 ekt hvz^h 
^v-^^/v-^y 3— /I-!? y/i^ (H#i^-r7"5/^ t^. ^fq^Si^-Yp^/n 1 7 

0) 0. 4g. --^f-T^ ^^i/ (H#1^-r7^:y^ Ms 

^f-^^/V3 0 3) 0. 1 gx t:°y v^^r>i»- p - h/V^:/;?^/V/h^^O. 0 5 
g, T'n t:°V^^i}^y 3v-/ucty ^^/po:— 6 g, fL^J^^/V4 9 g> ^0 
>'8 g^jbP^^^^i UfCo ^<D^. TL^O. 1 0 Atm<D^y 31.^ 
W-V^l^rJ^n^^/V^J?— ^ffiV^-C^^igb. Hfi^s ?L^0. 0 5 Mm<^)*?yai^l^ 

mmm i 5 

ilB-B-^^!! 1 5 -vm^f:!:^ V -fb^i^ 2 g ^^fS^?^ 1 0 g leiT^ h 7 h 

0) 0. 3g. 7 (H^-y-^T^ix^ ma 

^f-^^/k3 0 3) 0. 2 g. \^]) -:^=^^J^-p- h/\^=^^^::^/l-^l^mo. 0 5 
g, t:°l^:/i/y 3— /i-^y ^^/i'^^— x/vi 6 g, ?L^::i^^yi-4 9 g, s.t/ 
i/i^ V8 g ^;fjPX.^?^i: Ufdo -^O^. ?L=^0. 1 0 MmCD/Ky 

i^n^^/V^J' — ^ffiV^TMiib. JEfeix ?L=gO. 0 5 /i nK^^Ky W 

^Jfe^J 1 6 

±m^^m 1 5 T'#fc::e- y dt-^-^it^m 2 g 1 0 g h 7 >^ b 

:ariXp<^/Pi/y y/P (H^-y-^ 7^ 5^ iJ' Ms ^q"n^-y--r 1 7 

0) 2. Ogs t;°y p - h/^^^;^/^^^^0. 2 g. :7^n 

y 3— /U'^/p^^/U^'— X/H 4 g> fL^3i 5^/1^4 3 g, ^TJ^v-^ n^=3r-y-y V 

6 gSr^Bx.^?^^ bfco ■t(^^s Hmo. 1 0 Mm(DJ3<y:3i^ix^j^5>5rn:7^ 

^ifefiJ 1 7 

±^^i^m 1 5 y =f'7—it^m 2 g ^^-r 5^1^ 1 0 g tcT^ h ^ y h 
=3r-yp«^/V'i5^y 3— /ve^ y/i' (=#-y--r 7" Ms ^a^sf-^^/n 1 7 

65 



wo 2004/034148 



PCT/JP2003/012875 



0) 0. 5g, 5 -;5?./^5t;iM; 5^yw^o. 0 5g. :7*o t'l^i^^y 3— /V'^y ^ 
^/voL— 2 g. a^^^/^s 7 g. 'BiX^^y^'^^^^/i^A ^■^M^'mWL 
tX^fCo TLflO. 10 nm(0'^])^'f-yyl^U%-i^X2^^jV'^-~-%:m^^X 

^m^^d 1 8 

iia-g-^M 1 5 ■r*#fc:^y ^^-^-it^m 2 g 1 0 g jji-t^ h ^ >^ h 

0) 0. 5g, -J y =.;vir^ ^ 0 . 0 9g, ^atri^ViJ^ya 

— /w^y p< 5^/1-^— 2 fL^^^/w3 7 g, :s.t;^^x^ g 

-^fflv^•r^!^ilb. HJ-x ?L^0. 0 5 JumOJKy3z^^':/ill5^^a:7^/^^5'- 
^ffiv^■c^tJiUT^MII&ih)^?i^^m^i^^^^^^iSU/c„ 

HJfeM 1 9 

±IB^^^J 1 5 -e#fc;e- y =f-^-'fb'^i^ 2 g ^^-ra^is lOgiciT^h^iz^b 

^as^v-y ^/v^^y y /V Ms ^fp^f-^fT^/H 1 7 

0) 0. 5g. M']) ^J^^J>^-V-V/^=^^^^/^-^^^1^0. 0 5 g . JitS-a-^ife^J 

1 6 ■e#;^cii5:9'-?^'fb'^i^o. 0 9 g, :7"n ifi/^'^y /i.^/ ^^/wa^—xyv 
1 0 g. fL^^f^/v-a 0 g. 'BLXf'^^^'^^^-^yi^2 g,^1i\\^WW.t UfCo -^rO 
^s ?L^0. 1 0 MinOTjf y ^f^WV^^i5'n>'>r/Vi5^ — ^fflV^T^t7ib> MJ^l. 

MO. 0 5 AimCO:^y :i:^l^V^5:i>'n:7^/^i5' — ^;^V^T^tagbTSltP;5ih 

%Mm 20 

iiB-g-^^^iji 5-e#fc;^y ^'^-i\:^m2 s^^-r^mmi 0 gtc-?^ h^r^^h 

:3fi/';^5^/V':J^y =iwi..e7 y/v (H#i^-fxy^5' iW) ^(Pp^•^^-f 1 7 
0) 0. 5g. t-y i^-lJ^i^-p- b/P':i:i/;^/V^i^^O. 0 5 g . ilE-a-^^J 

1 7 -^f^tfcfKr^^-^-fb-a-^ 0 . 1 8 g. t°i^^/^^y =1— /i^^y 7^/1- 

1 0 gs %m=^^/^3 0 RUi^^^^^-tyi^2 g^mx.mi^t bfco ^(d 

7L#0. 1 0 iizm02Ky3i5^V'>'^5^n:7.r/l^^ — %ffiV^T^Sigb. M^Clx 
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mmm 2 1 

(2, 3-rc5j<^iy7"n tvi^) yi^T^u-h (BS^k^x^ m) m 

fqiSTEPIC) 0. 8 g. yn t:°I/^i/y 3— /P^y ^{^/Uj:— 7"/W3 9 

j:b^^y 1 

±m^^m 5 -e#fc]^5>^^k;'^#» 2 g ^^i-^^m 1 0 sicTh9^ h^iy?^ 
f^/v^y =i^/v>y/i. (=#f--r7^5/^ (^) m. mffa^y<^i^-V 1 i 7 
4) 0. 5 g ^ p - h/l^J^^x^/^/jNi/^O. 0 3 g tr^i-^b. l/n t^U-i^i/y =j 
— /V^y y X/l^S 7. 3 g. ^t;^-iXi^ n^df-f-y >- 1 9. 4g(c:^^?$ 

-l^^t^irbfCo -^CD^. ?L^0. 1 0 jum(D;^fyrn^l/i/B^i>n:7^/Ui5? — ^ 

fflv^T^t3gb. '^iz, a@o. 0 5 /tm(7?2Ky3i^i/:/^5: ^n:7^/Ui5?— 

Jt|i5M2 

±SB-^^#ii 1 4 xmt^mm 2 g ^^-rsi^?^ 1 0 g iz:. ^^-^^^ h^-y^ 

y^5:^^0. 53ga^. p - b/V^^-^^/V:^^^! 7k^P#jO . OSg^^l'^U, 
fL^ac^/H4. 3 g, :7"n fc° W^^i5^^y 3— /V^y ^^/U-rc— . 13g, 

Rt^iy^u-^^-^y >^2. e 1 si::mm^^9%mmt\^t^ms ii^o. iom 

Jt^M 3 

±m^f^m 1 8 xmati^^^it^^ 2 g ^ir^-rs^i^ 1 0 g {c^^^^f-y h^i^ 

y^/i^yvxi^o. 3s. p- h/w^:/;^/^^:/^^ 0 1 ^^ntr'i^^^^y 
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3 — /W^ 7 ^ ^/Voi-r-T^/l' 3 7. 3 g . S.t>*y n If 1^ y = — /l^^ / 7« 

mmm i ~ 2 1 s:t;«itw!i 1-3 •x^mm\^tcRHm±mmms.^m^m^:^ ^ 
mmi^i^. RMm±m mmo. 10 Am) ^mj^i^tco ^(dkm^^i^^-^:^- 

njfe^ii i~6. 13-21 Rt^):tmm 1 ^ 3 T-g^^ i.tci^mmjtmj^^m.i^m 
0 5 °c 1 :9-rp^;!3Pi^:k^^ ^iti^itu (fl^i? o . i o )u m) ^mi^ vfc. r o y 

^p"p^UV113^) ^;^t:°-:? — \,Z.X'OmP{fi\^fCo h_h-ei 2 0°C 

i:9-raJ!)Pl^b. :7;^- hi^i^:^ h^m^^. m^mm (PEB:PostExp 
osureBake) trllS'Cl. 5 ^r^nti:-ofCo ^7 ^ Y Ui^;^ h Sr^«^ ^ 
■^Ife^. KttB5ihJ^O)^J¥%aiJ^b. ^»J1~6. 1 3~2 lS.t/itl&:^^?»J.l. 

(PEB:Pos tExposur eBake) ^90 °Cl? 1 . 5 r^-fp^fr/io fCo 
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7. Ymh(0^^^^ — %^^yi^^ii^^^hfi\^^t'k^W>\^fz.o 

%w\ 1-4. i3~2i my^)AMM 1 > 3 -xiWM: bfc^ttB^ jhi^ji^^m^i^ 

0 5°Cl:9-rB^i^^b. Sl^P;5ihl^ (^ffO. 0 6 Aim) ^?f^^UfCo bX. ^ 

y7<— (J. A. Wo o 1 1 a m&M. VUV-VAS E VU-3 0 2) 
^fflV^, ^^ftl 5 7 nmT*(^®tff^ (n^jt) :S.t>*M^#^ (k-fii) ^SU^blTCo 

^l£^J 7-12 m:^^^m 2 -C^M bfcSltg* JhJ^?F^^m^#i^?^^Sr>^ fc'-:^- 
v/y _b{C^M^b:fco h:7"l^— h±T?2 0 5°ei:9-^j^ 

^b. SME^ih^ mm-Q. 0 9;iin) ^JF^^ifebfCo ^ bT. :!m^><^KMI55it 

w^m 1-21 :Rtj^jtis^!i 1-3 -ep]^ x.fz.m^^&mr^m^'mimwL-^:!^^^ 

i — KXV. i^y ^^^—JileiM^bfco ^^2/ hrT"!^— h_h-e2 0 s'Ci^^ 

^T^AES 4 0 1 ^m^\ Y'y^^v'J-^y'ifU:^}! bTC F bfc^^TT* 

|Rl=lti3::7;j- hixi;?;^ y^Wi ^^-fx^-^M:. ©fp^UVl i 3:SLt;«1^^ 
fb^xH (*5^) ^fp^ PAR 7 10) ^;^fc"-^-Jz:J; ixy =i^^T>^yN^ 

_b(;iMSl^f^^ bl^Co ^b-C B^^ri^-r^iVT"^ 7^ iXi^^R I EiX;?^7^iNE S 4 
0 1 ^^V^, K^-<':3ivy9^:/i/:^f;?!.^ bTCF^-iSffibfc^^T-e K^-r^>>9^ 
:/t/iiS^^^D;t bfc ^M^J 1 — 4. 13~2l ^Wbtfe^d 1 . 3 (D^JN-ESihll 
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1-4. 13-21 ii.mt^m 1 . 3 xmm \^f:.Km:)5±m^mt&m.m 

LE Technologies I n c R O L I TH/ 2 ^^ffl Ufc„ ^ 



m2 









m 




m 


^1*^ 








) 




I) 


(nm) 




(%) 






















its 




mmmi 


1 . 


8 0 


0. 


5 0 


4 1 


< 0 


. 1 


1. 


4 


mmm2 


1 . 


8 0 


0. 


5 2 


4 1 


<0 


. 1 


1. 


3 


mmm3 


1 . 


7 9 


0. 


5 4 


4 1 


<0 


. 1 


1 . 


3 


mmm4 


1 . 


8 1 


0. 


5 0 


4 1 


< 0 


. 1 


1 . 


5 




1 . 


4 8 


0 . 


4 7 


5 9 


0 


. 2 


1 . 


3- 
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^3 



51.75 0.36 2.47 

1.61 0.41 2.08 



4 







J (n{ft) 




m (k^) 






2. 


0 3 


0. 


4 4 


1 . 


8 5 




1 . 


9 5 


0. 


5 9 


1 . 


6 0 




2. 


0 3 


0. 


4 8 


2. 


0 4 


^mm 1 0 


1 . 


9 7 


0. 


2 9 


1 . 


8 5 


mMmi 1 


1 . 


9 6 


0. 


2 8 


2. 


0 8 


UMm 1 2 


1 . 


9 9 


0. 


2 7 


2. 


4 5 


M:^^^J2 


1 . 


6 0 


0. 


4 7 


0. 


8 8 
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^5 





r— 7 

B 
















(n 




(kill 


l) 


(nm) 


(%) 






















^Ji^j 1 3 


1 


. 8 2 


0 . 


5 9 


3 9 


< 1 


1 . 


4 


MMM 1 4 


1 


. 8 2 


0 . 


6 1 


3 8 


< 1 


1 . 


4 


^JfeM 1 5 


1 


. 8 4 


0 . 


6 1 


3 8 


< 1 


1 . 


4 


HJfe^iJ 1 6 


1 


. 7 7 


0 . 


4 5 


A A 

4 4 


< 1 


1 . 


6 




1 


. 8 0 


0 . 


5 8 


4 0 


< 1 


1 . 


4 


HJi^J 1 8 


1 


. 8 1 


0. 


5 7 


4 0 


< 1 


1 . 


4 


^Jfe^J 1 9 


1 


. 7 9 


0. 


5 9 


4 2 


< 1 


1 . 


4 


mmm 2 0 


1 


. 7 9 


0. 


5 7 


4 2 


< 1 


1 . 


4 


mmm 2 1 


1 


. 8 2 


0. 


5 9 


3 9 


< 1 


1 . 


5 




1 
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